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中文摘要 
热转印技术自二十世纪八十年代引入我国以来，因其自身具有转印涂层附
着力好、经久耐用，图案鲜艳美观、层次丰富，转印工艺简单，而且对于多类
材质、多种形状均有很好的转印性等优点，在各类塑料、金属、皮革、陶瓷、
木材等制品的包装领域中广泛应用。但目前热转印膜的各层材料仍主要依赖进
口，价格较高。本文着力于自主开发热转印离型层材料和热转印胶，有助于减
轻成本压力，增强国内热转印行业的竞争力。 
首先，本文以甲基丙烯酸甲酯（MMA）、丙烯酸甲酯（MA）为共聚单体，
进行溶液共聚反应，用简便的方法合成性能良好的热转印离型层。通过调节
BPO 用量可控制产物数均相对分子质量在 2.0 万~3.5 万，适用于热转印离型层。
通过加入 MA 进行共聚，提高离型层的柔韧性，降低了离型过程中的阻力和噪
音，离型效果良好，并已成功工业化应用。 
然后，本文通过分子设计的方法，选择甲基丙烯酸甲酯（MMA）、甲基丙烯
酸丁酯（BMA）和苯乙烯（St）3 种单体，进行自由基溶液共聚合成 ABS 材料
热转印胶。以引发剂 BPO 控制相对分子质量，以 BPO 用量、投加方式及反应
时间控制单体转化率，通过核磁共振的新颖方法追踪 St 加入方式对于链段组成
均一性的影响。最终合成了数均相对分子质量在 2.5 万~4.0 万，单体转化率大
于 95%，链段均匀分布且共聚物组分与分子设计值相符的三元共聚产物，使用
时粘接性、耐热性良好，并已成功通过工业中试。 
接着，在对 PP 热转印胶进行文献调研和市场调查后，选择氯化聚丙烯
（CPP）作为基体树脂。对市面上常用的 CPP 原料的各项性能参数进行分析。
选定氯代度在 25%~26%、相对分子质量在 3 万~5 万的马来酸酐、丙烯酸酯双
改性 CPP 作为主体树脂，环氧树脂 E-10 作为增粘剂，气相法二氧化硅作为防
粘剂，甲苯作为溶剂，制备出体系稳定的 PP热转印胶水，使用时粘接性、耐热
性良好，可工业化应用。 
最后，针对难粘材料 PE 的粘接，在氯化聚丙烯（CPP）、乙烯-醋酸乙烯
酯共聚物（EVA）、乙烯-丙烯酸乙酯共聚物（EEA）、马来酸酐改性聚乙烯
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（PE-g-MAH）这几种树脂中比较并选择热熔胶的基体，和增粘剂等添加剂混
合配制粘接 PE的混合热熔胶。其中高熔融指数的 EEA709在作为热熔胶基体树
脂时，虽然溶解性好可用于制备溶剂型热熔胶，但是粘附强度不大。马来酸酐
改性聚乙烯 41E 作为难溶解材料，对于 PE 的粘接性却最好，可作为非溶剂型
热熔胶。采用两种 EEA 作为基体的混配胶 M3可在溶解性和粘附力两方面的综
合性能达到最佳。 
 
关键词：热转印胶；离型层；难粘材料 
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Abstract 
Since heat transfer printing(HTP) technology was introduced into China in 1980s, 
it had been widely applied in package printing of plastic, metal, leather, ceramic, 
wood product, etc, owing to its strong adhesion, good durability, wonderful 
appearance, simple and convenient transfer printing  process, and excellent 
applicability of various materials and shapes. Unfortunately, most of the HTP 
membrane layer materials were imported from abroad and that cost much. In order to 
reduce the cost and improve core competitiveness in HTP, this article was aimed at 
developing a HTP releasing agent and several HTP adhesives. 
Firstly, a  good HTP releasing agent was synthesized by simple and convenient 
solvent copolymerization, with the methyl methacrylate(MMA), methacrylate(MA) as 
monomers. The effect of initiator BPO and chain transfer agent 
dodecyl mercaptan(DDM) on relative molecular weight has been discussed, and the 
number-average molecular weight could be controlled from 2.0×104 to 3.5×104. When  
adding MA as co-monomer, the flexibility was improved and the releasing resistance 
was eliminated. The synthesized product had good releasing performance, and was 
successfully industrialized. 
 Secondly, through molecular design, an ABS plastic HTP adhesive was 
synthesized by using MMA, butyl methacrylate(BMA), styrene(St) as co-monomers, 
with the method of radical solution polymerization. The molecular weight of product 
was controlled by the initiator BPO. The conversion of monomers was controlled by 
the amount and dosing method of  BPO and the reaction time. The influence of St 
dosing method on copolymer  segment composition uniformity has been analyzed by 
nuclear magnetic resonance (NMR). Finally a terpolymer has been synthesized, of 
which the number-average molecular weight ranged from 2.5×104 to 4.0×104. The 
whole conversion of monomers reached over 95%, and the segment composition of 
the product were uniformly distributed，in accordance with the molecular design. 
When applied as an ABS HTP adhesive, the terpolymer showed good adhesion, 
excellent heat resistance, and succeeded in pilot test.   
Thirdly, after literature research and market investigation of PP HTP adhesive 
was completed, the chlorinated polypropylene(CPP) was chosen as the matrix resin of 
PP adhesive and several parameters of the common CPP were analyzed. A stable PP 
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HTP adhesive were prepared by using maleic anhydride and acrylate dual modified 
CPP as matrix resin, of which the chlorination degree was 25%~26%, molecular 
weight was 3×104~5×104, and epoxy resin E-10 as tackifier, fumed silica as abherent, 
and toluene as solvent. The product showed good adhesion, excellent heat resistance, 
and could be applied into industry.   
Finally, in order to overcome the poor adhesion of PE, several resins including 
CPP, EVA, EEA, PE-g-MAH were compared and chosen as hot melt adhesive matrix, 
to prepare PE hot melt adhesive(HMA). EEA709 with high melting index was 
favorable in dissolution and could be used as solvent adhesive, but it showed inferior 
adhesion strength. PE-g-MAH as an insoluble matrix, showed best bonding 
performance. When mixing the 2 kinds of EEA resin together to make them into M3 
adhesive, the integrated performance of dissolution and adhesion was the best among 
them. 
 
Key words: Heat Transfer Printing Adhesive; Releasing Layer; Hard Bonding 
Material 
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第一章 前言 
1.1热转印技术及热转印膜涂料 
1.1.1热转印技术概述 
某些需要装饰图案或印制信息的物品，由于形状结构或者工艺的原因，不
便于通过传统的印刷方式直接进行印制，而需要将图文信息通过一种中间体再
复制到承印物上，转印技术（Transfer printing）则可实现这种间接印刷[1]。所谓
转印技术是通过各种形式（如直接转印[2]、水转印[3]、热转印、气转印等[4]），
将带有图文的中间载体上的内容转移到承印制品上的特种印刷技术。其中，热
转印技术（Heat transfer printing），是以非印版（如加热硅胶圆辊）或印版的形
式，对带有图文的中间载体（如热转印花膜）施热施压而将载体上的图案、文
字等内容转移并牢固粘接到承印制品上的技术[5, 6]。 
传统的印刷技术，如平板印刷、凹版印刷、柔性版印刷和丝网印刷等，在
报纸、书刊等日常读物印制中的作用必不可少，但它们的应用范围有限，已经
难以满足现代生活中众多装饰领域的需求。随着商品社会的高度发展，商品竞
争日趋激烈，各类终端消费品不仅应在实用性上具备竞争力，还需在包装上吸
引消费者的眼球。于是，能够为产品增添金属色泽并使之展现尊贵气质的烫金
技术应运而生，这就是热转印技术的前身。所谓烫金工艺是指烫金纸上的金属
层依照烫金版对于图文区与非图文区的区分转移至承印制品表面的技术。它使
用的烫金纸是用真空蒸镀的方法在 PET 基体膜上产生一层金属转移层，可以是
铝、铜等金属材料，因此早时有电化铝之称。烫金装饰在高档画册、酒瓶瓶身
和包装盒等中高档日常用品中已屡见不鲜。而热转印就是在烫金技术的基础上
发展起来的。不同之处是，热转印工艺是以热的非印版（如硅胶辊）或印版通
过施热施压，将烫金纸表面的金属层或热转印膜上的图文层转移到产品表面的
工艺方法，它可以使用烫金纸，也可以使用热转印膜。其中，热转印膜是用凹
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